S mall carrion beetles of the genus Catops Paykull 1798 are the most numerous taxon of the subtribe Catopina, with nearly 130 described species distributed mainly through the Holarctic region (Perreau 2000 (Perreau , 2004 Peck & Cook 2002 , Fresneda et al. 2006 . Th e species of Catops are informally arranged in 16-17 species groups (Perreau 2000 , Peck & Cook 2002 . Jeannel (1936) , who erected this grouping, based it mostly on western Palaearctic species. Szymczakowski (1964) later added the Chinese and Oriental species of Catops represented by four species groups. Recently, Peck & Cook (2002) reviewed the species groups for Nearctic fauna of Catops.
Catops fuscus group was established by Jeannel (1936) for nine species distributed through Europe, northern Africa and Near East. European species of this group were reviewed by Zwick (1981) . Th e group now contains 20 species (Perreau 2000 , Fresneda et al. 2006 , Nishikawa 2007 . Two western Palaearctic species of the group extend into Middle Asia (Jeannel 1936 , Perreau 2000 : C. nigriclavis Gerhardt 1900 (northern Iran and southern Turkmenistan) and C. fuscus fuscoides Reitter 1909 (Afghanistan) . Th e only three species of this species group known from South-East and East Asia are C. fuscus repentinus Szymczakowski 1962 from Japan, C. loebli Perreau 1988 from Nepal (Perreau 2000) and the recently described C. sasajii Nishikawa 2007 from China, Shaanxi province (Nishikawa 2007) .
Th e biology of most species is not known in detail; the only exception is Catops nigricans (Spence 1813) , which lives in nests of small mammals. Topp (1990 Topp ( , 2003 reported that C. nigricans is a monovoltine species that reproduces in the autumn, the larva develops through the winter months and the adult has an obligatory summer diapause; the synchronization of the annual cycle is achieved through several independent mechanisms fi ne-tuned by external factors such as photoperiod and temperature (Topp 1990 (Topp , 2003 . Several other European species of this group are also reported from nests of small mammals (Zwick 1981) .
In the present paper, we revise the Catops fuscus species group in China, mostly based on specimens recently collected by Czech and German entomologists. Furthermore, we introduce useful structures on the male and female terminalia in addition to those used traditionally in descriptions (e.g., Szymczakowski 1964 , Peck & Cook 2002 ; these characters are valuable for distinguishing taxa at the species level within Catops and probably applicable in a broader context within the subtribe Catopina.
Material and methods

Museum abbreviations
Th is study is based on the examination of 81 specimens from China, belonging to the Catops fuscus species group. Th e following abbreviations are used for institutions and private collections in which the specimens are deposited: APUCAndreas Pütz collection, Eisenhüttenstadt, Germany; AWAC -Andreas Weigel collection, Pössneck, Germany; JRUC -Jan Růžička collection, Praha, Czech Republic; JVAC -Jiří Vávra collection, Ostrava, Czech Republic; MHNG -Muséum d'Histoire naturelle, Genève, Switzerland (Ivan Löbl, Giulio Cuccodoro); MPEC -Michel Perreau collection, Paris, France; MSCC -Michael Schülke collection, Berlin, Germany; NHMB -Naturhistorisches Museum, Basel, Switzerland (Michel Brancucci); NMEG -Naturkundemuseum, Erfurt, Germany (Matthias Hartmann); NMPC -J. Hlisnikovský collection in Národní muzeum, Praha, Czech Republic (Josef Jelínek, Jiří Hájek); RSCC -Rudolf Schuh collection, Wiener Neustadt, Austria.
Morphological analyses
Th e measurements were made using an ocular micrometer. Total body length (measured as the distance from labrum to apex of elytra in dorsal orthogonal view) is supplemented by the combined length of pronotum and elytra, as an exposed or retracted head (due to a diff erent condition of the mounted adult specimen) can introduce an error in the measurement. Th e length of the elytra is measured from the posterior angle of the scutellum to the apex of the elytra in dorsal orthogonal view. Th e morphological terms used in the descriptions generally follow Peck & Cook (2002) ; the terminology of female abdominal sclerites follows Deuve (2001) . Male and female terminalia were studied after a short clearing in hot KOH, mounted in temporary glycerine mounts for line drawings. Aedeagi were placed in permanent mounts with DMHF (Bameul 1990) 
Phylogenetic analysis
Phylogenetic analysis was performed using a matrix (Table 1) comprising six terminal taxa of the ingroup and 18 characters (16 parsimony informative characters) on external morphology. Th e analysis includes all Chinese species of the species group but excludes the European representatives except C. fuscus fuscus Panzer, 1794, as this group is in a need of revision for taxa known from the Mediterranean region and is not covered in this paper. Also, C. loebli and several undescribed species of this group from Nepal are not included as they will be treated separately (J. Růžička, unpubl.) . Th e matrix was compiled in Winclada version 1.00.08 (Nixon 2002) , and analysed by heuristic analysis using NONA ver. 2.0 (Goloboff 1999) . All characters were equally weighted and multi-state characters were treated as unordered, ordered transformation series was coded only for character 2 (pronotum shape). Catops paramericanus Peck & Cook 2002 was selected as the outgroup. It is a member of the C. americanus species group, which was constituted and hypothesized to be a sister group to the remaining Nearctic Catops by Peck & Cook (2002) . Th e character scoring for the outgroup and additional species included is based on the following material: Catops paramericanus: 1 ♂ (JRUC): Canada: Ontario, Lake Nipissing, 26.VIII.1990, S. Snall leg.; 1 ♂, 2 ♀ (JRUC): Table 1 . Morphological data matrix for the phylogenetic analysis of the Chinese species of Catops fuscus species group. Female characters in C. smetanai n. sp. are coded as missing.
Figures 1-22
Habitus, dorsal view. 1, Catops schuelkei n. sp., paratype ♂ (Meili Xue Shan, JRUC). 2, C. schuelkei n. sp., paratype ♀ (Jinfo Shan, JRUC). 3, C. smetanai n. sp., paratype ♂ (20 km N Sabdé, JRUC). 4, C. nigricans (Spence) (Narat, JVAC). 5, C. sasajii Nishikawa (93 km S Zhouzhi, APUC). 6, C. hlisnikovskyi n. sp., holotype ♂ (Xiaolongmen, JRUC). Female tergite IX and epipleurite IX, dorsal view. 7, C. schuelkei, paratype (Jinfo Shan, JRUC). 8, C. nigricans (Spence) (Czech Republic: Bukovec Mt., JRUC). 9, C. sasajii Nishikawa (93 km S Zhouzhi, JRUC) . 10, C. hlisnikovskyi n. sp., paratype (Xiaolongmen, JRUC). Female epipleurite IX, coxite and ventral sclerite, ventral view. 11, C. schuelkei n. sp., paratype (Jinfo Shan, JRUC). 12, C. nigricans (Spence) (Czech Republic: Bukovec Mt., JRUC). 13, C. sasajii Nishikawa (93 km S Zhouzhi, JRUC). 14, C. hlisnikovskyi n. sp., paratype (Xiaolongmen, JRUC 
Systematic part
Catops fuscus species group
Diagnosis. Adults of the species belonging to this species group can be characterized by the following combination of characters (according to Jeannel 1936 , Zwick 1981 , Růžička 1995 , Salgado et al. 2008 : (1) eyes fully developed, not reduced; (2) antenna long and slender, with weakly delimited club; antennomere VIII distinctly reduced, conical and symmetrical; antennomeres VII, IX and X large, wider than antennomeres VI and VIII, conical and usually slightly fl attened dorsoventrally; (3) male profemur without medial protuberance; (4) protibia sometimes with a row of spines on outer margin; (5) aedeagus of characteristic shape: apex usually with dorsally elevated complex structure, sometimes interrupted medially in apical view, see Zwick (1981) for details and fi gures concerning the Central European species, and usually with apex dorsomedially dentate. Th e shape of the antenna (character 2) and the modifi cation of the apex of aedeagus (character 5) can be considered as synapomorphies of this species group. Th e Chinese species of this group (with the exception of C. nigricans) can be diff erentiated from other Chinese Catops also by their extraordinary large body size (4.7-6.3 mm). Th e only other Catops of comparable size in China belong to the C. longulus species group: C. moureauxae Perreau 1990 , C. curvipes Perreau 1990 and C. nikodymi Růžička 1993 Perreau 1990 , Růžička 1993 . with distinctly convex elytra. Male can be safely recognised by its trapezoideal, dorso-ventrally fl attened apex of the aedeagus with a distinct median dent and a shallow, weak dorsal depression, compact and oval genital segment (fi g. 43) and apically emarginate posterior margin of ventrite VIII (fi g. 40). Female can be recognised by its subtriangular tergum VIII (fi g. 16), short and narrowly rounded spiculum ventrale with a shallow median depression (fi g. 20) and oval shape of tergite IX (fi g. 8). Redescription. Total body length 4.1 mm. Combined length of pronotum and elytra 3.7 mm. Combined maximum width of elytra 1.9 mm. Body smaller, compact (fi g. 4), uniformly dark brown with lighter brown legs. Antenna light brown with antennomeres VII-X darker. Head: surface distinctly and densely punctate. Distance between punctures ca. 1.0-1.5 times their diameter, surface with fi ne transverse microsculpture. Head covered by adpressed, short yellow setation. Eyes of normal size. Antenna elongate; antennomeres IX-XI round and compact; antennomere VIII only slightly transverse (fi g. 26), less transverse than in specimens from central Europe (fi gs. 27, 28); antennomere XI compact (fi g. 26). Pronotum: relatively small, less transverse, ca. 1.45 times as wide as long, elytra ca. 1.25 times as wide as pronotum. Pronotum widest before the middle of lateral margin, sides evenly rounded, constricted posteriorly, hind angles acute. Posterior margin with narrow and shallow but distinct lateral emargination (fi g. 4). Surface of pronotum regularly convex, punctation fi ner than that on head, setation and microsculpture as that on head. Elytra: oval, ca. 1.35 times as long as wide, distinctly convex. Apex of each elytron rounded both in male and female. Hind wings fully developed. Protibia relatively narrow, gradually expanding toward apex in male (fi g. 35); basal protarsomere in male only slightly broader than apex of protibia. Basal mesotarsomere widened in male but narrower than apex of mesotibia; meso-and metatibia regularly curved. Male genitalia. Ventrite VIII posteriorly elongate with narrow emargination (fi g. 40). Genital segment: spiculum gastrale widely triangular, only moderately elongate anteriorly and vestigial posteriorly; genital plate widely oval, rounded posteriorly; tergum narrow, rounded ventro-apically (fi g. 43). Aedeagus with moderately wide median lobe in ventral view, wide and with narrow and straight apex in lateral view (Jeannel 1936: 371, fi g. 950) . Apex of median lobe trapezoidal, narrowing to truncate apex with distinct apical median dent, dorsally with shallow, weakly delimited depression (Jeannel 1936: 371, fi g. 950) . Internal sac with narrow, sharply pointed, sclerotized, reversed V-shaped subapical dent. Valves of genital orifi ce rounded apically. Parameres thickened only basally. Female genitalia. Tergum VIII subtriangular, truncate posteriorly, with small and rounded median desclerotization (fi g. 16). Ventrite VIII with laterally undulate posterior margin, spiculum ventrale short, narrowly rounded, with shallow median depression (fi g. 20). Tergite IX elongate oval, with three pairs of larger setae and numerous other small setae posteriorly (fi g. 8). Epipleurite IX without separated postero-lateral region (fi g. 12). Coxite with only three subapical, one lateral and one basal large setae, without additional small setae (fi g. 12). Ventral sclerite small, oval, sclerotized, with deep posterior emargination (fi g. 12).
Catops nigricans (Spence 1813)
Note. As the only known Chinese specimen is a male, the description of the female terminalia is based on material from central Europe (Czech Republic: northern Bohemia). Distribution. Widely distributed through Europe to Turkey (Perreau 2004) ; fi rst record from China (Xinjiang Uygur autonomous region) (fi g. 59). Diagnosis. Large, oval species (fi g. 6) with dark brown to black head and pronotum and distinctly paler elytra. It can be easily recognised from other species of the Catops fuscus species group from China by the distinctly transverse antennomeres VIII-X (fi gs. 31, 32) and protibia with outer margin with numerous spines in both sexes (fi gs. 37, 38). Males can also be distinguished by the very narrow, subapically sinuate aedeagus (fi gs. 46, 47) and robust paramere (fi g. 47) in combination with the posteriorly V-shaped tergum of genital segment (fi g. 45). Female can be characterized by the widely unsclerotized, transverse tergum VIII (fi g. 18), triangular and sharply pointed spiculum ventrale (fi g. 22) and three additional small lateral setae on coxite (fi g. 14). Description. Total body length 4.9-5.3 mm (5.1 mm in the HT). Combined length of pronotum and elytra 4.2-4.5 mm (4.4 mm in HT). Combined maximum width of elytra 2.1-2.2 mm (2.2 mm in HT). Body elongate (fi g. 6), head and pronotum dark brown to black, elytra and legs brown. Antenna dark brown with two basal antennomeres and apical half of ultimate antennomere pale brown to yellowish. Head: surface distinctly and densely punctate. Distance between punctures ca. 1.0-1.5 times their diameter, surface with distinctly developed transverse microsculpture. Head covered by longer adpressed to semierect golden setation. Eyes of normal size (fi g. 6). Antenna elongate; antennomeres VIII-X distinctly transverse, subtrapezoid; antennomere XI very elongate (fi gs. 31, 32). Pronotum: large, distinctly transverse, ca. 1.55-1.75 times (1.55 times in HT) as wide as long, elytra only 1.15-1.25 times (1.20 times in HT) as wide as pronotum. Pronotum widest at the middle of lateral margin, sides evenly rounded, only slightly constricted posteriorly, hind angles nearly rectangular. Posterior margin with wide and shallow but distinct postero-lateral emargination (fi g. 6). Surface of pronotum regularly convex, punctation fi ner than that on head, setation and microsculpture as that on head. Elytra: subparallel in basal half, rounded and narrowed in apical half, ca. 1.30-1.35 times (1.30 times in HT) as long as wide, weakly convex. Apex of each elytron almost rectangular in male, tapered into slightly rounded, sub-acute tip in female. Hind wings fully developed. Protibia wide, gradually expanding toward apex in male, outer margin with distinct, numerous spines in both sexes (fi gs. 37, 38); basal protarsomere in male as wide as apex of protibia. Basal mesotarsomere weakly widened in male, distinctly narrower than apex of mesotibia, mesotibia regularly curved, metatibia almost straight. Male genitalia. Ventrite VIII posteriorly regularly rounded. Genital segment: spiculum gastrale narrow and only moderately elongate anteriorly, narrow and elongate also posteriorly; genital plate oval, rounded posteriorly; tergum narrow, Vshaped ventro-apically (fi g. 45). Aedeagus with narrow median lobe in ventral view (fi g. 47), narrow, regularly rounded and sinuate subapically in lateral view (fi g. 46). Apex of median lobe narrow, tapered to triangular tip with prominent and elevated dentate lobe (fi g. 54) with apical emargination in dorso-apical view. Internal sac with narrow, reverse V-shaped sclerotized structure located at two-thirds of the length of median lobe (fi g. 47). Valves of genital orifi ce with acute apices. Parameres thick (fi g. 47). Female genitalia. Tergum VIII transverse, widely truncate posteriorly; with large trapezoidal desclerotization medially (fi g. 18). Ventrite VIII with simple but complete posterior margin; spiculum ventrale short, triangular, sharply pointed anteriorly (fi g. 22). Tergite IX short, pentagonal in shape, with dense posterior setation (fi g. 10). Epipleurite IX with welldeveloped and distinctly separated postero-lateral sclerotized region (fi g. 14). Coxite with three subapical and one lateral large setae and three additional small lateral setae (fi g. 14). Ventral sclerite very weakly sclerotized, truncate posteriorly; with widely oval, irregularly sclerotized anterior pattern (fi g. 14). Etymology. Patronymic, named in honour of the late Josef Hlisnikovský , who was the fi rst to recognise the species, although he did not formally describe it. He was a professor of mining mechanization on Minning College, Ostrava, and Technical College, Košice. However, he was also early interested in taxonomy of beetles, especially Silphidae, Agyrtidae and Leiodidae, on a worldwide level. In parallel with his technical career, he published over 60 publications in entomology between 1929 and 1974 (with last four papers published posthumously) (Jelínek 1973 Tergite IX elongate, broadly oval posteriorly; with two pairs of larger and numerous small setae posteriorly (fi g. 9). Epipleurite IX with only small, imperfectly separated postero-lateral regions (fi g. 13). Coxite with four subapical and two lateral large setae and numerous additional small dorsal and lateral setae (fi g. 13). Ventral sclerite subparallel, rounded posteriorly, weakly sclerotized with anterior longitudinal sclerotized pattern (fi g. 13). Variablity. Th e male from Gongga Shan diff ers slightly in the shape of the tip of aedeagus, which is more curved dorsally and has a more laterally expanded apex. However, the male is subteneral and more specimens are needed to evaluate the variability in the shape of the aedeagus. Collecting circumstances. Most of the specimens were sifted, taken with pitfall traps in diff erent types of forests and attracted to rotten fungi or carrion at altitudes between 1850 and 3500 m. A few specimens were taken at only 900 m.
Catops hlisnikovskyi
Distribution.
Described from a single locality in southern Shaanxi province (Nishikawa 2007) . Based on the specimens examined here, it seems to be widely distributed through central China from the northern part of the Yunnan province and the south-western part of the Sichuan province to the Qingling Shan mountains in the southern part of the Shaanxi province and the eastern part of the Daba Shan mountains in the west of the Hubei province (fi g. 59). Here we provide the fi rst records from the Hubei, Sichuan and Yunnan provinces.
Catops schuelkei n. sp. Diagnosis. Medium-sized, rather slender species (fi gs. 1, 2), habitually similar and probably related to C. smetanai n. sp. and C. sasajii (fi gs. 3, 5); sharing with them also a very elongate antenna (fi gs. 23, 24) and distinctly broader protarsi than the apex of male protibia. Th e male is characterized by a very robust aedeagus (fi g. 48) with a rounded apex (fi g. 55); the apex is more rectangular in C. sasajii and C. smetanai n. sp.
(fi gs. 56, 57). Moreover, the posterior margin of ventrite VIII is regularly rounded in males (elongate in C. sasajii, fi g. 39) and the anterior part of spiculum gastrale is short and narrow (fi g. 41). Th e anterior part of spiculum gastrale is narrow but more elongate in C. smetanai n. sp. (fi g. 42) and elongate and wide in C. sasajii (fi g. 44) . Females can be characterized by a short and wide spiculum ventrale and rounded posterior margin of ventrite VIII (fi g. 19) and a short, broadly oval tergite IX (fi g. 7)
. Th e female of C. smetanai n. sp. is unknown. In C. sasajii, the spiculum ventrale is much more elongate and ventrite VIII is posteriorly undulate (fi g. 21) and more elongate and anteriorly narrow tergite IX (fi g. 9). Description. Total body length 4.6-5.3 mm (5.0 mm in the HT). Combined length of pronotum and elytra 4.3-4.6 mm (4.3 mm in the HT). Combined maximum width of elytra 2.0-2.3 mm (2.0 mm in the HT). Body elongate (fi g. 1, 2), uniformly dark brown, legs brown. Antenna dark brown, with six basal antennomeres and apical half of ultimate antennomere pale brown to yellowish. Head: surface distinctly, very densely punctate. Distance between punctures ca. 0.5-1. 
Phylogeny
Preliminary phylogenetic analysis resulted in a single tree (length 38, consistency index 78 and retention index 57) (fi g. 58). Th e Chinese representatives of the Catops fuscus species group seem to be separated into two clades, (1) C. hlisnikovskyi n. sp. + C. fuscus fuscus and (2) the remaining species with the following branching pattern: C. nigricans + (C. sasajii + (C. schuelkei n. sp. + C. smetanai n. sp.)). Th e bootstrap support is low (below 50%), but we believe that a more complex analysis including all Palaearctic species of this species group should confi rm the validity of the two clades hypothesized here.
Figures 54-57
Aedeagus, apex of median lobe, ventral view. 54, Catops hlisnikovskyi n. sp., holotype (JRUC). 55, C. schuelkei n. sp., holotype (MSCC). 56, C. sasajii Nishikawa (93 km S Zhouzhi, JRUC) . 57, C. smetanai n. sp., holotype (MPEC). 
Zoogeography
Chinese representatives of the Catops fuscus species group have a distinct zoogeographical pattern (fi g. 59). Th e Western Palaearctic C. nigricans reaches the northwesternmost part of China; whereas C. hlisnikovskyi n. sp. is probably distributed along the (north)-eastern littoral zone.
Th e remaining three species (C. sasajii, C. schuelkei n. sp. and C. smetanai n. sp.) form a cluster of closely related taxa distributed through mountain ridges in central China (northern Yunnan and Sichuan to southern Shaanxi and western Hubei provinces).
Taxonomical and distributional information accumulated here can be considered only as preliminary. Most probably, further species of this group will be discovered in the future, and it seems probable that the actual distribution of at least the species from central China is wider than presently known. All three species have possibly widely overlapping distribution; two of them, C. sasajii and C. smetanai n. sp., were already collected syntopically.
Several species of Catops fuscus group are known from Nepal (J. Růžička, unpublished) , but only C. loebli Perreau 1988 is named and formally described (Perreau 1988 (Perreau , 2000 . Additional taxon, C. fuscus repentinus Szymczakowski 1962 is known from Japan (Szymczakowski 1962 , Perreau 2000 , and its subspecifi c assignment is also doubtful (J. Růžička, unpublished) . Both questions are beyond of the scope of this paper.
